Biochemical evidence for the regulation of central noradrenergic activity by 5-HT1A and 5-HT2 receptors: microdialysis studies in the awake and anaesthetized rat.
Here we have studied the effect of various 5-HT1A and 5-HT2 receptor-selective drugs on noradrenaline release in the hippocampus on anaesthetized and awake rats using microdialysis. In the anaesthetized rat, administration of the 5-HT1A agonists buspirone, gepirone and ipsapirone increased noradrenaline levels in the microdialysates. However, the common metabolite of these compounds, 1-PP (an alpha-2 adrenoceptor antagonist with low affinity for 5-HT1A receptors), also increased noradrenaline efflux whilst the 5-HT1A receptor agonist 8-OH-DPAT and MDL 73005EF, which are not metabolized to 1-PP, did not. In the awake rat, buspirone but also 8-OH-DPAT increased noradrenaline efflux. A similar effect was observed in response to MDL 73005EF and the 5-HT1A ligand NAN-190. Since the latter two drugs have weak intrinsic activity at the post-versus presynaptic 5-HT1A receptor, a presynaptic mechanism (inhibition of 5-HT release) was implicated. The 5-HT2 receptor may be important to this mechanism as noradrenaline increased following administration of the 5-HT2 receptor antagonists, ritanserin and ICI 170,809. In conclusion, our data indicate that there are clear differences in the effects of 5-HT1A and 5-HT2 receptor-selective drugs on noradrenaline efflux in hippocampus of the anaesthetized versus awake rat. Our findings are reconcilable with the hypothesis that in the awake (but not anaesthetized) rat, release of noradrenaline in hippocampus is influenced by an inhibitory tone mediated via 5-HT2 receptors. If this inhibitory tone is removed, either by decreasing 5-HT release through activation 5-HT1A autoreceptors or by blocking postsynaptic 5-HT2 receptors, noradrenaline release increases.